This study was conducted to assess the impact of Chinese outward foreign direct investment flows on economic growth in sub-Saharan Africa. The design used was a longitudinal study. The analysis used was existing data on 37 sub-Saharan African countries between 2003 and 2011. Two balanced panel regressions were estimated using time and country fixed effects, respectively. The estimations suggested that Chinese foreign direct investment positively affected economic growth in the studied countries. However, the effect, though statistically significant, was weak. Other covariates such as natural resources, employment and trade volume significantly increased economic growth while the opposite effect was observed for inflation rate. Sub-Saharan African countries are still not able to reap the expected benefits from foreign direct investments because most of them still do not have efficient absorptive capacities. It is suggested that African countries implement policies such as the fighting against corruption, the establishment of the rule of law and the setting up of efficient financial infrastructures.
INTRODUCTION
Sub-Saharan African countries, because of the low national incomes and savings, have resorted to foreign direct investment (FDI) as an additional opportunity to seek funding. The inflows of FDI are thus viewed as a channel for the transfer of know-how from foreign countries. China has been one of the key investors in sub-Saharan Africa (SSA). Since 2000, it has become the greatest commercial partner of Africa. It offered opportunities to African countries to decrease their marginalization from the international economy and get resources to boost national economies (Gill and Reilly, 2007; Zafar, 2007) . The Chinese FDI stock in Africa has grown from $49 million in 1990 to $2.6 billion in 2006 (Besada et al., 2008) and was evaluated to more than $26 billion against $22 for the United States at the end of 2013 (Chen et al., 2016) .
It is therefore important to understand the connection between the Chinese FDI and the economy in Africa in order to identify the conduits through which this FDI boosts economic growth, and subsequently design the corresponding policies to attract and reap the maximum benefits from these investments. However, studies (Adisu *Corresponding author.E-mail: salitadiallo@yahoo.ca. Berthélemy, 2011; Besada et al., 2008; Claassen et al., 2012; Gu, 2009; Kaplinsky and Morris, 2009; Renard, 2011; Shen, 2015) that have been devoted to assessing the impact of Chinese FDI on economies in SSA are mostly descriptive. Three reasons prompted the current study. Firstly, theoretical debates about the presence of China in SSA are controversial. The positive side claims that China increases commercial and investments ties with Africa and provides it with low cost goods (Berthélemy, 2011; Zafar, 2007) . The negative side reports an often disloyal competition from Chinese companies with African local companies (Anshan, 2007; Chen et al., 2016) . Secondly, investigations about other types of FDI in SSA are still inconclusive (Adams, 2009a, b; Adams and Opoku, 2015; Forte and Moura, 2013; Gui-Diby, 2014; Lamine and Yang, 2010) . Finally, to the authors' knowledge, this is the first paper to econometrically examine the relationship between the Chinese FDI and economic growth within the context of SSA. The analysis concerns a panel of 37 countries between 2003 and 2011.
LITERATURE REVIEW
There is an abundant empirical literature regarding the effects of FDI on economic growth in Africa (Adams, 2009b; Seyoum et al., 2015) for a comprehensive review. However, the current review mainly relates some of them mostly not referenced in these reviews.
Using a panel of 42 SSA countries over 1990 to 2003 , Adams (2009b uncovered that the effect of FDI on economic growth was not proportionate to the increase of FDI inflows. The estimates from ordinary least squares (OLS) and panel fixed effects models showed a significantly positive impact for the OLS regression only. For the fixed effects regression, the author believed that the unexpected finding was due to the weakness of financial markets and the insufficient absorptive capacity of countries to reap the benefits from the investment. The estimates from an OLS regression supported positive effects of FDI on economic growth in Cameroon over the period of 1980 to 2009 (Kang and Mbea, 2011) . A similar method indicated that FDI though may be restricted by human capital was beneficial to the national economy in Nigeria (Adegbite and Ayadi, 2011) . Gui-Diby (2014) used a generalized method of moments and found negative and positive effects of FDI on economic growth, respectively over the periods 1980 to 1994 and 1995 to 2009 in a panel of 50 African countries. Other studies reported that FDI is beneficial to economic growth only if it is interacted with other elements. Using a panel regression on 32 African countries over the 1997 to 2008 period, Adjasi et al. (2012) found that FDI can positively affect economic growth only when it is interacted with financial market variables. Adams and Opoku (2015) reported diverse interaction elements such as credit Diallo et al. 537 market and business regulations. The study used a general method of moments and focused on 22 SSA countries over the period of 1980 to 2011. The impact of FDI on economic growth in Africa was also investigated using a dynamic analysis. Abala (2014) found a positive correlation between FDI and economic growth from Kenyan time series data over 1970 to 2010. Belloumi (2014) did not find any Granger causality between FDI and economic growth in Tunisia over the period 1970 to 2008, while Ahmed et al. (2011) revealed such causality in 5 SSA countries. In another set of 5 SSA countries over the period 1970 to 2005, the nature of the causality was found to depend on the extent of the financial market (Adeniyi et al., 2012) . The estimates from a Granger causality analysis revealed the weakness of the FDI to boost economic growth in Guinea over the period 1985 to 2008 (Lamine and Yang, 2010) . In Nigeria, for the period 1980 to 2009, Imoudu (2012) also reported in a cointegration analysis a very little impact of FDI except in the telecom sector. In a similar analysis on the same country between 1990 , Inekwe (2013 uncovered that FDI was a catalyst to economic growth in the servicing sector and an impediment for the manufacturing sector. The estimation results showed that economic growth Granger caused FDI in the service sector while there was a mutual causation between them in the manufacturing sector. Seyoum et al. (2015) investigated the Granger causality between FDI and economic growth for 23 African countries over the period of 1970 to 2011. A causal link was reported for the overall sample while unidirectional causality either from FDI to economic growth or in the opposite direction was found for the individual countries.
As it can be seen from the review, the impact of FDI on economic growth in Africa is not straightforward. The results are mixed and depend on some specific conditions of host countries. This concurs with many other studies in Africa and other parts in the world (ElWassal, 2012) .
METHODOLOGY

Data and sample
The study covers a set of 37 SSA countries shown in Appendix  Table A1 , over the period of 2003 to 2011. The choice of the countries and the variables is purely based on data availability. The dependent variable is economic growth proxied by the Gross Domestic Product (GDP) growth rate. The main regressor of interest is the Chinese annual outward foreign direct investment flows (CHFDI) to SSA countries.
Other explanatory variables that may influence economic growth were also included in the analysis. These variables are the total natural resources rent (NATR), the percentage of employed populations between 15 and 24 years (EMP), trade volume (TV) and inflation rate (INFL).
The CHFDI was obtained from the 2013 Statistical Bulletin of China's Outward Foreign Direct Investment (Ministry of Commerce, Table 1 . The correlation coefficients between the variables did not show any risk of high correlation. The highest correlation coefficient was approximately 0.3. The variance inflator factor (VIF) scores were then computed to assess the risk of multicollinearity between the variables. The usual rule of thumb is that a VIF higher than 10 implies the presence of multicollinearity (Hamilton, 2009 ). However, the threshold of 5 has been commonly used (Castillo-Manzano et al., 2016) . All the VIF scores were less than 5, attesting that there is no risk of multicollinearity between the variables. However, the Breusch-Pagan test provided a statistic of 116.89 with an associated p-value of 0.000. This suggests the presence of heteroskedasticity which needed to be controlled for in the estimation process.
Modeling technique
The modeling technique used in this study is a linear panel model. Panel data are more efficient in that they provide more information, more variability, less collinearity among the covariates and more degree of freedom (Baltagi, 2008; Hsiao, 2014) .
The model is labeled as follows:
where and , respectively refer to the country and the year, is the intercept, the remaining s are the regressions parameters and represents the disturbance term. The explanatory variables are described in Table 1 .
RESULTS AND DISCUSSION
A year trend was added to the models to control for timerelated unobserved factors that may affect economic growth. In order to test the robustness of the results, a year fixed effects in Model 1 and a country fixed effects in Model 2 were estimated. All the models were estimated with robust standard errors to control for the presence of heteroskedasticity. The estimations were performed using a balanced panel of the 37 countries over 9 years giving a total number of 333 observations. Table 2 gives the estimation results. All the estimations were performed using Stata 14 (StataCorp, 2015) . The two models are globally statistically significant as shown by the p-values of their F-statistics which are less than 5%. The R-squared in all models suggest that the variables explain more than 80% of economic growth rate. All the variables have the expected signs and these signs are statistically significant and consistent across the two models. The coefficient of CHFDI is positive suggesting that Chinese investment boosts economic growth in SSA countries. However, the magnitude of the impact is reasonably minimal as shown by the coefficient of CHFDI which is in the order of the millionth. Some studies reported similar findings on the impact of the global FDI. In a comprehensive literature review, the effect of FDI on economic growth was found to be negligible in African countries (Adams, 2009) . The relationships between FDI and poverty were insignificant and ambiguous, respectively in Northern and Southern Africa, and West Africa for the 1990 to 2007 period (Gohou and Soumaré, 2012) . El-Wassal (2012) reported a null or very limited impact of FDI inflows on economic growth in 16 Arab countries between 1970 and 2008. These unexpected findings are due to the fact that the impact of FDI depends on the local conditions of host countries (Adams and Opoku, 2015) . A country reaps greater benefits from FDI in the presence of many conditions such as a wellfunctioning domestic market (Adjasi et al., 2012; Ali, 2014; Drogendijk and Blomkvist, 2013; Morrissey, 2012) , skilled manpower (Ali, 2014; Morrissey, 2012) , political and economic stability (Bartels et al., 2009) , technological know-how (Morrissey, 2012) and appropriate infrastructures to support the development. However, few African countries have developed effective plans to capture the opportunities created by their collaboration with China (Shen, 2015) . Natural resources, employment rate and trade volume are, as expected, related to a high economic growth while inflation is found to hamper it. In fact, employment is the source of more economic activities which drive up economic growth. This result is supportive of Agrawal and Khan (2011) . As far as trade is concerned, it promotes economic growth by generating more foreign currency as found by Sakyi et al. (2012) , Abala (2014) , Omri and kahouli (2014) , Adams and Opoku (2015) and Sakyi et al. (2015) . Inflation augments the cost of buying goods and undermines the value of savings which results in decreasing investment and definitely in a low economic growth. This result is consistent with those of Anyanwu (2012), Omri and kahouli (2014), Feeny et al. (2014) and Adams and Opoku (2015) .
CONCLUSIONS AND POLICY IMPLICATIONS
This study investigates the relationship between Chinese outward foreign direct investment flows and economic growth in SSA. A panel regression model estimated with country and year fixed effects supports a positive effect of Diallo et al. 539 this investment on the continent economic growth. However, similar to other studies on other types of foreign direct investment, the impact is found to be weak. This implies the need for African countries to build a conducive environment that welcomes any foreign investment. The policies to design should be directed towards the fight against corruption, the rule of law, a sustainable openness, the promotion of competition, the offer of efficient financial infrastructures and the training of skilled labor. These elements will increase the continent absorptive capacity in terms of foreign investment. When more data become available a further investigation as well as a causality analysis is suggested. Nevertheless, the results of this study should be cautiously interpreted. The findings may suffer from external validity because of the data limitation which did not permit the inclusion of all the sub-Saharan African countries. Also, the analysis uses aggregate data which, though incorporating the impact of broader policies, overlook countries heterogeneities effects on economic growth.
Despite these limitations, the findings of the study can still offer a benchmark for decision-makers in designing appropriate policies to welcome foreign direct investment.
